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(54) Ha3B8BHe MoopeTeHHa: CnOCOB H3MEHEHKH TEHETHHECKHX CBOftCTB OPrAHH3MA 

(57) Abstract: The invention relates to the field of molecular biology, molecular genetics, and biotechnology and can be used 
for purposes of genotherapy as well as in agriculture, industrial biotechnology for-genc specific silencing of genes whose 
expression promotes the development of different diseases and infringes upon a process for producing a required product. The 
£j invention proposes a method for modifying the genetic characteristics of organisms by means of RNA interference resulting in 
^ the gene-specific silencing of the selected gene with the aid of RNA molecules. The molecules are synthesised in vitro using the 
g RNA molecules which are complementary in a parallel direction with (pcRNA) raRNA of the selected gene which are 
® synthesised in vivo or in vitro on an artificial sequences of DNA which possesses a mirror-symmetrical sequence of nucleotides 
Q in respect to the sequence of the gene nucleotides. The invention provides a general approach to the modification of the genetic 
J> characteristics of an organism based on the biological characteristics of mirror- inverses of the nucleotide sequences being 
^ achieved through RNA-interference which brings about gcnc-spccific silencing. 
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(57) Pe<t>*ptT: M306peTCHHe OTHOCHTCfl K o6iiaCTH MOJiexyJlflpHOH 6HOJ10rHH, MOJieKyn>ipHOH 

reHeraKe h 6noTexHonorHH h mohot 6brn> HcnoJiMOBaHo jm* ueiieH reHOTepanHH b 
MeiiHUHHe, a TaioKe b ccjibckom xomhctbc h b npoMiiuuieHHOH 6HOTexHonorHH win reH- 
cneuH(})HHecKoro caitncHCHHra Tex reHOB, 3KcnpeccH* KOTopux cnoco6crByeT pa3BHTHK> 
Tex hjih HHtrx 3a6ojieBaHHH hjih HapyuiaeT npouecc Hapa6oncH Heo6xoAHMoro npoflyicra. 

IlpejuioaceH cnoco6 H3MeHeinui reHcnnecKHx cbohctb opraHH3MOB nyreM PHK- 
KHTep(J)cpeHiiHHj npHBOiViiueH k reH-cneim<j>HHecKOMy canneHCHHry Bti6paHHoro reHa c 
noMombio MOJiexyji PHK, cmrraHpoBaHHMX in vitro, npH 3TOM Hcnojib3yiOT MOJieKynu 
PHK, KOMTUieMeirrapHue b napajuieJiBHOM HanpaBJieuHH (racPHK) mPHK Bu6paHHoro 
reHa, KOTopue CHHTe3HpyiOT in vivo hjih in vitro na HCKyccTBeHHOH nocjieaoBaTejibHOCTH 
#HK, HMeiomeH 3epKajibHO-cHMMeTpHHHyK> nocjieaoBaTeflbHOCTb HyxjieomnoB no 
oTHomeHHK) k nocjieflOBaTeJibHOCTH HyKJiconmoB rena. 

H3o6peTeHHeM npeaJiorceH o6iuhh noaxoa k H3MeHeHHK> reHeTHMecKHX cbohctb 
opraHH3Ma, ochobehhuh Ha 6HOJiornHecxHx cBoflcTBax 3epicaJibHMx HHBepcHH 
HyKJieoTHjjHWX nocjieflOBaTeJiBHOCTeH h peajiH3yK>iuHfica b PHK-HHTep(J)epeHUHH, 
npHBOiwiueH k reH-cneiW(J)HMecKOMy caitneHCHmy. 
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Cnoco6 M3MeHeHHn reHeTHHecKMx cbohctb opranH3\ia 



06jiaCTb TeXHMKM 

M3o6pereHHe othochtc* k o6jiacTH MOJieKyjwpHOH ohojiothh, MOJieKyji^pHOH 
5 reHeTHKe h 6HOTexHonorHH h MoaceT 6lttb Hcnojit30BaHO jxnsi qejien reHOTepanHH b 
MenHUHHe, a TaioKe b cejibCKOM xo3hhctbc h b npoMbimneHHOH 6HOTexHonorHH rjih reH- 
cneuHtJwHecKoro caHJiencHHra Tex reHOB, 3KcnpeccH* KOToptix cnoco6cTByeT pa3BHTHK) 
Tex hjih hhlix 3a6ojieBaHHH h/ih HapyiuaeT npouecc HapaGoncH Heo6xoflHMoro npoiiyiCTa. 

10 YpOBeHb T6XHHKM 

H3BecTHbi pa3Hue cnoco6i>i H3MeHeHH* reHeTHHecKHx cbohctb opraHH3Ma. Ohhh 
H3 hhx npejtnojiaraiOT noBpe>icaeHHe caMoro reHa. K hx HHCJiy othochtca TaK 
Ha3UBaeMbiH "HOKayr" reHOB. 3th nozixozibi npcanojiaraiOT BHeceHHe noBpeataeHHH 
(MyrauHH) b Bbi6paHHOM rene b KJieTKax 3apoflbuueBoro nyrH hjih b ctbojiobbix mieTicax h 

15 no3TOMy jiajieKO He Bcenia Moryr HcnoJib30BaTbcs mix H3MeHeHH* cbohctb pa3BHBiuerocH 
opraHH3Ma [L.V. Varga, S. Toth, I. Novak, A. Falus, Immunol. Lett., 1999, vol. 69, p. 217; 
J. Osada, N. Maeda, Methods Mol. Biol., 1998, vol.110, p. 79]. 

B nocjieflHHe roflbi BbnbiBaeT noButueHHBiH HHTepec apyroH nozrxo;i k H3MeHeHHK) 
reHeTHHecKHx cbohctb opraHH3Ma - Hcnojib30BaHHe PHK-HHTepcJjepeHUHH, npHBOjwmeH k 

20 reH-cneuH(j)HMecKOMy caiuieHCHHry, npH kotopom reH He noBpeacaaeroi, a H3MeHaeroi 
ero peryjumna [MFC. Montgomery, A. Fire, Trends in Genetics, 1998, vol.14, p. 255; P. 
Sharp, Genes & Development, 1999, vol.13, p.139]. PHK-HHTep(J)epeHUHH mohcct 
Hcnojib30Ba*rbca mi* reH-cneuH^HHecxoro caHJieHCHHra Ha jiioowx CTaiuwx pa3BHrai, b 
tom HHCJie h jvw H3MeHeHHH cbohctb B3pocjioro opraHH3Ma. rioBbiiiieHHoe BHHMaHHe K 

25 HccjiejiOBaHHaM PHK-HHTep(j)epeHiiHH cBjaaHo c TeM, mto ohh iio3bo;ihjih cJiynaHHo 
o6Hapy^cHTb paHee HeH3BecTHbie upeBHHe MexaHH3Mbi reHHOH peryjixuHH. 

CtoHOJIOnneCKaH pOJIb 3THX MexaHH3M0B MOHCeT 3aKJHOHaTbCH B H3MeHeHHH B JIOKaJIbHblX 

crpyKTypax xpomocom, bo bjih*hhh Ha aKTHBHOCTb TpaHCKpHimHH, Ha npoueccHHr mPHK, 
ee TpaHcnopT b uHTorma3My h Ha ee cTa6HJibHocn>. 
30 K HacTOHiueMy BpeMeHH PHK-HHTep(})epeHUHa, npHBOiumiaa k reH- 

cneuHc|)HHecKOMy caHJieHCHHry, onncaHa Ha pa3JiHMHbix opraHH3Max - HeMaToae, 
apo3o4)Hne, rpn6ax, pacTeHHHX. 
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H3BecTeH cnoco6 H3MeHeHHH reHeTHHecKHX cbohctb opraHH3Ma, ochob3Hhi»ih Ha 
PHK-HHTepcfcepeHUHH c HcnoJib30BaHHeM jum 3toh ue/w aHTHCMHCJiOBOH PHK (acPHK), 
KOTopaa KOMnjieMem-apHa b aHTnnapajuiejibHOM HanpaBJiemiH mPHK BtiopaHHoro reHa, 
CHHTe3HpyeTCH in vitro h bbohhtch b opraHH3M [A. Fire, S-Q. Xu, M.K. Montgomery, S.V. 
5 Kostas, S.E. Driver, C.C Mello, Nature, 1998, vol. 391, p. 806]. 

OnHcaHHbiH cnoco6 ocyiuecTB-iaiOT cJieayiomHM o6pa30M: 

1. Bu6HpaK)T reH, aKTHBHOCTb KOToporo HeaceJiaTejibHa; 

2. roTOB>TT reHewqecKyK) kohctpvkuhk), b kotopoh iiaHHHH reH hjih 
cooTBeTCTByiomafl eMy k#HK 

10 (nocjie^oBaTejibHOCTb, cooTBercrByiomaii mPHK), T.e. npHpo/mas ,HHK, 
opHeHTHpoBaHa b npoTHBonoJio»(HOM HanpaBJieHHH h HaxozurrcH noa KOHTpo/ieM 
H>oKHoro npoMOTopa. 3thm o6ecneHHBaeTca rpaHCKpHniwa He3HanameH uenn reHa. 
fljw nojiyneHHa KOHCTpyiciiHH Hcnonb3yioT pa3Hoo6pa3Hbie Beicropbi, KOTopbie Moryr 
co^epxcaTb nooieaoBaTeJibHOCTH ,flHK, BaacHbie ztfia cejiexuHH ipaHC(J)opMaHTa, juw 

15 3(j)(J)eKTHBHOH 3KcnpeccHH nepeBepHyroro reHa h jwi "npaBHJibHoro BnHCMBamw" 

KOHCTpyKUHH B XpOMOCOMHbie flOMCHbi; 

3. Ha nojiyMeHHOH KOHCTpyKUHH in vitro CHHTe3HpyK)T h bbozwt b opraHH3M acPHK c 
noMOiiibio pa3HHX MCTOflOB (sJieicrponopauHa, HHteicuHH, per os). 

CymecTBeHHbiM He/iocTaTKOM 3Toro cnoco6a H3MeHeHHH reHeTunecKHx cbohctb 
20 opraHH3Ma c noMombio PHK-HHTep(j>epeHUHH jra/meTCA to, tto npn HcnoJib30BaHHH 
KOHCTpyKUHH, npeflHa3HaHeHHbix an* cHHTe3a acPHK b pe3ynbTaTe nepecrpoeK mojkct 
npoH30HTH peBepcna, T.e. npeKpaTHTca 3Kcnpecciu acPHK h HanHeTcs CHHTe3 
nocjiezioBaTejibHOCTH cooTBercTByiomeH uenH mPHK. T.e. bmccto noaaBJieHH* 
aKTHBHOcTH Bbi6paHHoro reHa mo>kho nojiyHHTb ero aKTHBHpoBaHHe. Chhtc3 uenH mPHK 
25 Mo^ceT TaioKe Haia-itc* H3-3a Toro, tto b MecTe HHcepuHH KOHCTpyroiHH MOiyr oKmTbca 
nocjieaoBaTejibHOCTH xo3*HHa, HMeiomHe npoMOTopHyio aicrHBHocn> b uenH, 
cooTBeTCTByioineH uenH mPHK. BepoaTHOCTb TaKHX co6uthh BbicoKa. 

Han6ojiee jieMOHCTpaTHBHO BbicoKaa BepoHTHOCTb peBepcHH noaiBepameHa 
paGoTaMH c Tpaucre h h bi m h opraHH3MaMH. KoHcrpyicuHH npn 3TOM bbouhjihcl c 
30 npOTHBonono>KHOH uejibK) - ao6HTbCH 6onbiueH aKTHBHOCTH KaKoro-JiH6o reHa, OzmaKo, 
peBepcHH b pe3yjibTaTe cnoHTaHHoro aKTHBHpoBaHHfl TpaHcxpHnuHH c 
npoTHBono/io>KHOH uenn npOBOUHJiH He k yBeJinneHHio aKTHBHOCTH reHa, a k nojiHOMy ee 
noaaB/ieHHio, T.e. k reH-cneuH<j)HHecKOMy caiijieHCHHry b pe3ynbTaie PHK- 
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HHTep4>epeHUHH [M.K. Montgomery, A. Fire, Trends in Genetics, 1998, vol.14, p. 255; P. 
Sharp, Genes & Development, 1999, vol.13, p.139]. 

CyiUHOCTL H306peTeHHH 

5 ripenjio)KeH cnoco6 H3MeHeHH* reHeTiwecKHX cbohctb opraHH3Ma nyreM PHK- 

HHTep(J)epeHUHH, npHBoaameH k reH-cneuH<j)HHecKOMy caiijieHCHHry Bbi6paHHoro reHa c 
noMOim>K> MOJieicyn PHK, cHHTe3HpoBanHux in vitro, BKJimaioiUHH ncnojiwoBaHHe 
MoneKyii PHK, KOMiuieMeHTapHtix b napajmejibHOM HanpaBJieHHH (nnPHK) mPHK 
BbiopaHHoro reHa, npH 3TOM nKPHK CHHTe3HpyK)T in vivo mjih in vitro Ha hckvcctbchhoh 

10 nocjieAOBaTejibHOCTH .ZJHK, HMeiomeH 3epKaJibH0-CHMMeTpHHHyK) nocjienoBaiejibHOCTb 
HyKJieoTHAOB (3epKajiiHaH HHBepcmi) no othoiuchhio k nocjieiiOBaTenbHOCTH 
HyxjieoTHflOB reHa. 

DepeMeHb 4)Hryp 

15 <X>Hr. 1 npHBO^HT ziaHHtie o CTpyKType JJHK-kohctpvkuhh, coziep^ameH . 

3epKaJii>HyK) nooieflOBaTejibHocTb HVKJieomnoB OTHocHTejibHO reHa Ion E. coli h 
npeOTa3HaneHHOH jxim 3KcnpeccHH mcPHK, rue: 

a - B3anM00TH0nieHHfl noaneflOBaTenbHocTeH HyKJieoTjmoB reHa Ion h 

HCKyCCTBeHHOH XHMHHeCKH CHHTe3HpOBaHHOH IIOCJieflOBaTeJILHOCTH JIHK, 3epKanbHO- 
20 CHMMeTpHHHOH OTHOCHTCJIbHO reHa (+ IteilH COOTBeTCTBVlOT nOCJieilOBaTeJlbHOCTHM 

hkPHK parlon h mPHK); cHHTe3HpOBaHHaJi JIHK b KOHCTpyKHHH HaxoflHTca non 
KOHTponeM npoMOTopa lac, o6ecneHHBaiomHM 3KcnpeccHio nicPHK parlon; 

6 - B3aHMooTHomeHHii Me^cay mPHK reHa Ion h nxPHK parlon; 

b - reHbi b lux-peryjiOHe: npoMoropu pr h pi b lux-peryjioHe pa6oTaK>T Ha pa3Hbix 
25 uemix, reHbi noKa3anbi CBeTJibiMH npflMoyronbH hksmh ; Lon 6ejioK aerpajiHpyeT npo^yicr 
reHa R, aKTHBHpyiomHH pi h, TeM caMiiM, npeiWTCTByer paooTe reHOB, o6ecne4HBaioiiiHX 

JlIOMHHeCUeHIXHK). 

OHr. 2 noKa3MBaeT pe3ynbTaTbi jnoMHHecueHUHH KneTOK E. coli, KOTopaa 
HaoJiioiiaeTCH npH cafijieHCHHre reHa lon b pe3ynbTaTe 3KcnpeccHH (parlon), tog: 
30 Lux-perynoH Vibrio fischeri 6uji BBejjeH b lon* hjih lon* kjictkh E. coli. B 

noJiyneHHbie lon* KJieTKH /ionoJWHTejibHo nopo3Hb bbo^hjih raioKe kohctpvkiihk), 
co3aaHHyK) Ha ocHOBe BeKTopa pUC12, cnoco6Hyio 3KcnpeccHpoBan> mcPHK parlon hjih 
Hcxojmyio n;ia3MH^y pUC12, He coneprcamyio BCTaBKH. rioicasaHa 33BHCHMOCTb 
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HHTeHCHBHOCTH JIIOMHHeCUeHUHH CycnCH3HH KJieTOK, OIlpejieJWeMaa C nOMOlUbK) 

jiWMHHOMCTpa (UV), ot onTHHecKOH niioTHOCTH (OD550)- CaitneHCHHr reHa Ion BtnuBaeT 
CBeneHwe TpaHCtjjopMaHTOB, coiiep>KamHX KOHCTpyKiimo parlon. 

Oht. 3 npencTaBJiaex ziaHHbie o CTpyioype ^HK-KOHcnpyKUHH, coflepacameH 
5 3epKajifcHyio nocjienoBaTejibHocn, HyoeomaoB oTHOCHTejibHO reHa Kruppel apo3o4)HJibi 
h npeAHa3HaneHHOH jvix 3KcnpeccHH nicPHK (Kr-par), tjxc: 

a - B3aHMOOTHOiueHiw nocjieaoBaTe^bHocrreH HyKJieoTimoB reHa Kr h 

HCKyCCTBeHHOH XHMHHeCKH CHHTC3HpOBaHHOH nOCJieflOBaTeJlbHOCTH flHK, 3epKaJIbHO- 
CHMMeTpHHHOH OTHOCHTeJIbHO reH3 (+ UenH COOTBeTCTB>TOT nOCJie^OBaTeJlbHOCTHM 

10 nicPHK Kr-par h mPHK); CHHTesHpoBaHHa* £HK b KOHCTpyKiiHH HaxoflHTca nojx 
KOHTpojieM npoMOTopa PHK nojiHMepa3bi T7, o6ecneHHBaioiUHM 3Kcnpeccnio nKPHK Kr- 
par (cHHTe3 no apyroH uenH kohctpykuhh b BCicrope pGEM-1 o6ecneHHBaerca 
npoMOTopoM PHK nojinMepa3bi SP6); 

6 - B3aHMOOTHomeHH* Mexmy mPHK reHa Kr h nicPHK Kr-par; 
" 15 <Dht. 4 noKa3biBaeT (JjeHOTHnw HOpManbHoii jihhhhkh ,apo30(j)HJibi h <f>eHOKonHH 

Kr, noJiyneHHbix nocne HHT»eiaiHH nxPHK Kr-par, me: 

a - 4>eH0THIIbJ HOpMaJIbHOH JIHHHHKH flp030(J)HJIH, 

6 - (JjeHOTHnu jihhhhkh, pa3BHBiueHCH H3 3m6phohob, HKbeuHpOBaHHbix PHK Kr- 
par, HMeiomHx aeJieuHH TopaicajibHbix cerMCHTOB, a TaioKe ojworo nepezwero 
20 a6AOMHHanbHoro cerMeHTa, 

B - (fceHOTHnbl JIHHHHKH, pa3BHBUieHCa H3 3M6pH0H0B, HHT>eiIHpOBaHHblX PHK Kr- 

par, HMeiomHx flejieiiHH TopaKaJibHbix cerMeHTOB, a TaioKe Tpex nepe^HHX 
a6^0MHHajibHbix cerMeHTOB. 

CrpeJiKa yKa3biBaeT aTonHnecKH pa3BHBiueeca awxajibiie, TaioKe xapaicrepHoe ;uia 

25 (JjenoTHna Kr. 

PacKpbiTHe cyumocTH H3o6pereHH8 

B ocHOBy npemiaraeMoro H3o6pereHH* nojio*eHa 3aaaHa noBbimeHim HaaercHOCTH 
PHK-HHTep4)epeHUHH, npH KOTopon 6bUiH 6bi HeB03M0^Hbi peBepcHH, npHBOjunime K 
30 cHHTe3y uenH mPHK Ha KOHcrpyiciuwx, hcxoaho npe,ima3HaHeHHbix jinx reH- 
cneuH(J)HHeKoro caHJieHCHHra. 

ripen^OHceH cnoco6 H3MeHeHH* reHeTHnecKHX cbohctb opraHH3Ma nyreM PHK- 
HHTep4>epeHUHH, npHBo/wmeft k reH-cneiw4>HHecK0My caHJieHCHHry Bbi6paHHoro reHa c 
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noMoiusK) MOJieKyji PHK, CHHTe3Hp0BaHHbix in vitro, npH 3tom HcnoJib3yK>T MOJieicyjibi 
PHK, KOMiuieMeHTapHbie b napajuienbHOM HanpaBJieHHH (nicPHK) mPHK Bbi6paHHoro 
reHa, KOTopwe cHHT63HpyiOT in vivo hjih in vitro Ha HCKyccTBeHHOH nociiejiOBaTejibHOCTH 
£HK, HMeromeii 3epKajibHO-cnMMCTpHHHyK> nocJicwBaTeJibHocTb HymieoTHflOB no 
5 OTHOUieHMK) k nocjie^OBaTeJibHocTH HyKJieoTraoB reHa. 

ripezmaraeMbiH cnoco6 npHBOjiHT k 3$({>eKTHBHOH PHK-HHTep<j)epeHUHH h reH- 
cneuH(J)HHecKOMy caHJieHCHHry h HcioiiOHaeT cnHTe3 mPHK, t.k. b KOHCTpyiajpwx 
Hcnonb3yeTCH HeroMOJiorHHHaa HcicyccTBeHHafl nocjieflOBaTe'jibHOCTb flHK. 
npe^Jio^KeHHbiH cnoco6 ocyiuecTBJiaioT oneayioiUHM o6pa30M: 
10 1. Bw6HpaioT reH, axTHBHOCTb KOToporo HOKejiaTejibHa (t.c OHa npnBoziHT k 
3a6oneBaHHio hjih HapyiuaeT 6noTexHOj]onr4ecKHH npouecc); 

2. XHMHHeCKH CHHTe3HpyK)T HCKyCCTBCHHyK) tlOCJieflOBaTeJIbHOCTb £HK, HMefomyio 

3epKajibHoe nepejioBaHHe HyioieoTHflOB no othoujchhio k Bbi6paHOMy reHy hjih ero 
nacre; 

15 3. Totobht reHeraHecKyio KOHCTpyKimio, b kotopoh HcnoJib3yK>T pa3Hoo6pa3Hbie 
Bcicropbi, coflepacaniHe CHHTe3HpoBaHHyio flHK non nyacHbiM npoMOTopoM h jipyniMH 
nocjie^oBaTenbHocTHMH, BaacHWMH ana 3<J>4>eKTHBHOH 3KcnpeccHH h nnx 
u npaBHJibHoro BnHCbiBaHHa" ko HCTpyicijHH b xpoMocoMHbie aomchu; 
4. KoHCTpyKUHK) TeM hjih hhhm nyreM bbojjkt b opraHH3M juia CHHTe3a nicPHK in vivo 

20 (TpaHc4>opMauK)i), jih6o iikPHK cHHTe3HpyiOT in vitro Ha KOHcrpyKUHH h bboaht b 

OpraHH3M C nOMOIUbK) HHbCKIIHH. 

H3o6peTeHHe noacHflercfl KOHKpeTHbiMH npHMepaMH ocymecTBJieHH* cnoco6a 
mMQHenm reHeroHecKHX cbohctb opraronMa, b KOTopbix 3TH H3MeHeHH* npoxBJMwrca 
KaK H3MeHeHH« (J)eHOTHna, h HJiJHOCTpHpyercfl 4 (jpurypaMH. 

25 

CBe/jeHHH, n03TBep5KaaM)UiHe B03MOHCHOCTb 

ocymecTBJieHHfl H3o6pereHHH 

ripHBeaeHHbie jiajiee npHMepu hbjihiotch npezuionTHTejibHbiMH, npe;ma3Ha*ieHbi 

JIHUJb JWH nOATBep^CaeHHJI B03M05KHOCTH OCyUjeCTBJieHHfl H306pCTeHH£ H He /JOJIHCHbl 

30 crraTb ocHOBaHHeM nnn orpaHHHeHH* o6i>eMa npHTJBaHHH 3aaBHTeJW. CneiiHajiHCT b 
naHHOH oGjiacTH TexHHKH 6e3 rpyjxy HaftaeT bo3mohchocth hhmx BonxiomeHHH 
H3o6pereHH«, KOTopue 6e3ycjiOBHO norniaaaioT non npHTjnaHUH 3aaBHTejia, OTpaa<eHHbie 

B (J)OpMyJie H306peTeHHH, npHBOUHMOH HH>Ke. 



WO 0 1 M2443 PCT/RU00/00504 

6 

IlpHMep 1. PHK-Hirrep^epeHiWH b kjictksx Escherichia coli c noMOuu>K> 
MOJiexyji PHK, KOMnjie\ieiiTapHbix b napajuiejibHOM HanpaBJiemiH mPHK rena Ion, 
CHHTe3MpoBaiuibix in vivo. 

TeH Ion BbiopaH b KanecTBe MOne;iH, nocicojibKy oh aBJLaerca ozihhm H3 
5 KiiioHeBbix b peryjwuHH MHorax npoueccoB b miencax £ coli. 

Xhmhhcckh CHHTC3HpoBaHa HCKyccTBeHHas nocjieflOBaTejibHocTb flHK ajihhoh 95 
bp (bp - napa ocHOBaHHH b JSHK hjih PHK), HMeioiiiafl 3epKajibHO cHMMeTpHHHyio 
nocJieiioBaTenbHOCTb HyicneoTHiiOB no othoiu6hhk} k cooTBeTCTByiomeH o6jiacTH reHa Ion. 
3Ta flHK Hcno^b30BaHa jma co3^aHH5i KOHCTpyiciiHH Ha ocHOBe BeKTopa pUC12 } b 
10 KOTopoft Tion KOHTpoiieM lac-npoMOTopa HaxoOTTCH uenb, 3KcnpeccHpyioiuaji nicPHK 
parlon (ct>Hr. i a, 6). 

nojiyHeHHaa KOHcrpyKUHfl c noMOiubio TpaHC(j)opMau.HH BBezieHa b kjicvkh E. coli. 
3a b/iuhhhcm nKPHK parlon Ha aKTHBHOCTb 3HfloreHHoro reHa Ion cjieaar 
no 3(})(j)eKTy nocjie^Hero Ha pa6oTy hix-peryjioHa, BHeceHHoro b kjictkh E. coli H3 kjictok 

15 Vibrio fischeri. .Lon-npoTea3a aBJiaeTca HeraTHBHbiM peryjurropoM lux-peryjioaa, t.k. OHa 
cneuH(J)HHecKH jjerpaflHpyeT 6ejioK LuxR. IlocjieOTHH b KOMimeKce c aBTOHimyKTopoM 
3anycKaeT chhtc3 6cjikob, o6ecneHHBafoiuHx JiK)MHHecueHU,HK>. ripoMOTopu pr h pi b lux- 
perynoHe pa6oTaioT Ha pa3Hbix uenax, reHbi noi<a3aHbi cbctjiumh npaivioyrojibHHKaMH 
(Oht. 1 b). Akthbho pa6oTaiomHH reH Ion Bbi3biBaer penpeccHK) xpaHCKpHimHH lux- 

20 perynoHa, hto (J>eHOTHiiHHecKH npoHBjmeToi b nonaBJieHHH JiiOMHHecueHUHH. HanpoTHB, 
caiuieHCHHr rena Ion npHBonHT k yBeiWHemiio KOHiiCHTpauHH LuxR h, cjieaoBaTejibHo, k 
aKTHBauHH TpaHCKpHnuHH lux-peryjiOHa, hto npHBo/iHT k 3aMeTHOMy ycHJieHHK) cBeneHHa 
mieTOK. Lux-peryjiOH b cocTase 16 kb BamHI (})parMeHTa /JHK Vibrio fischeri, 6bui 
BBeaeH b lon + KJieTKH E. coli K12 AB1157, a TaioKe B Ion" kjictkh E. coli K12 AB1899 

25 (lonl). 

B noJiyneHHbie Ion* KJierxH flononmrrejibHo nopo3Hb bbojiht xaoce KOHCTpyKimio, 
C03,aaHHyK> Ha ocHOBe Beicropa pUC12 t cnocooHyio 3KcnpeccHpoBa*n> nicPHK parlon hjih 
HcxoflHyio n^a3MH,ay pUC12, He co^ep^camyK) BdaBKH. CaHJieHCHHr rena Ion 
onpeaenaioT no B03pacTaHHK> CBenemw kjictok. Hhtchchbhoctb JiiOMHHecueHUHH kjictok, 
30 3KcnpeccnpyiomHx nKPHK parlon B03pacTaeT Ha hcckojilko nopajiKOB no cpaBHeHHK) c 
KOHTpoiieM, coaepacatueM Hcxojwyio mia3MHfly pUC12 (cJ>Hr. 2). 

ripn BbipamHBaHHH TpaHC^opMaHTOB parlon Ha TBepnbix cpeaax HaGjnonajiH 
pa3BHTHe u cjm3HCTbix" ko/iohhh, hto xapaKTepHO min Ion (J)eHOTHna hjih canjieHCHHra 
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reHa Ion. 

ripHMep 2. IIojiyHeHHe (Jkhokoiihh Kruppel (Kr) npH Hiii>eKmiflx b 3m6phohm 
apo30(j)HJibi PHK, KOMnjieMeHTapHOH mPHK b napajuiejibHOM HanpaBJiemiH, 
CHHTC3HpoBaHHOH in vitro, 
5 Kr - roMeoTHnecKHH reH, aKTHBHbifi yxce b 3HroTe h KOHTpojiHpyiomHH 

o6pa30BaHHe cerMeHTOB Ha paHHen 3M6pHOHanbHOH cnznuvi pa3BHTHH jrpo30({)Hjn>i Bbi6paH 
b KanecTBe Mo/iejiH, no3BOJunoiueH Ha6jiioflaTb paHHee pa3BHTHe b MHoroKJieTOHHOM 
opraHH3Me. MyraHTbi Kr hmciot aeJieuHH npujieacamux TopaKajibHbrx h nepeaHHX 
a6^0MHHajibHbix cerMeHTOB. OeHOTHrnrnecKH 3to 3aMeTHO cpa3y noane pa3BHTHa 
10 KyrHKynbi h BbuiynjwBaHHa jihhhhok. MyraHTbi Kr hmciot fleJierjHH TopaKajibHbix 
cerMeHTOB h ot oaHoro no HecKOJibKHX a6flOMHHa;ibHbix cerMeHTOB, a HHor^a Taxace 
aTonHnecKH pa3BHBiiiHeca flbixanbua b nepeziHeH qacra Tena jihhhhkh [E. Weischaus, C. 
Nusslein-Voihard, H. Kluding, Development, 1984, vol. 104, p. 172]. TaKHM o6pa30M, 
MyraHTbi Kruppel hmcjot yHHKajibHMH <j>eHOTHn, npoaBJiaioiuHHCH yace nepe3 cvtkh 

15 pa3BHTH* 3M6pH0H0B flp0304>HJIU, HTO Vflo6HO JXJ1R H3yHeHH* BJHWHHfl PHK Ha (j)eH0THn. 

flonoJiHHTejibHbiM apryMeHTOM c noiib3y Bbi6opa aaHHOH MoaejiH 6wjio to 
o6cTOjrreJibCTBO, hto bjihahhc HHbeiaiHH aHTHCMbicjioBofi PHK Kr 6bino npoBeaeHO paHee 
[U.B. Rosenberg, A. Preiss. E. Seifert, H. Jackie, D.C. Knippe, Nature, 1985, vol. 313, p. 
703]. 

20 XHMHHeCKH CHHTe3HpVK)T HCKyCCTBCHHyK) nOCJieflOBaTeJIbHOCTb flHK flJIHHOH 160 

bp, HMeiomyio CHMMeTpHHHyio nooneaoBaTejibHocTb HyiaieoTaaoB no o6jiacTH rena Kr 
(Oht. 3 a, 6). CjieayeT no^epKHyrb, hto aHTHCMbicjioBbie PHK CHHTe3HpyK)T Ha 
He3HanameH uenn Toro ace caworo reHa, Toraa kzk nicPHK Moacer 6brrb ch HTe3HpoBaHa 
TOJibKO Ha reTepojiorHHHOH nocjienoBaTenbHOCTH #HK, HMeromen 3epicajibHO- 
25 CHMMeTpHHHoe Hepe^OBaHHe. 

C HHTe3 h p o Bamryio ,HHK HcnoJib3yiOT rm nojiyneHHH kohctpvkuhh b Beicrope 
pGEM-1, no3BOJiHK>mHM c npoMOTopa PHK noJiHMepa3bi T7 BecTH chhtc3 nxPHK. 
nicPHK 6buia Ha3BaHa Kr-par, t.k. ona KOMiuieMeHTapHa mPHK reHa Kr b napannejibHOM 
HanpaBJieHHH. 

30 3m6phohw jihhhh Oregon RC HHbeiwpyjOT npenapaTaMH nicPHK b o6jiacTb 

n^a3Mbi 3anHero nojnoca Ha cTa^HH chhuhthji h hhkv6hpvk)T noa boaoh npH 25°C b 
TeneHHe 18-24 nacoB. 3aTeM roTOB*T npenapa™ Kymicyjibi h Ha6jnoziaioT pa3BHTHe 

CerMeHTOB JIHHHHOK llOJl <J)a30B0-K0HTpaCTHbIM MHKpOCKOnOM. 
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O6Hapy*eH0 pa3BHTHe jihhhhok HMeiomnx xapaKTepHUH Kr-(J>eHOTHn. B 

KOHTpOJlfeHMX 3KCnepHMeHTaX, nOCJie HHbeKLIHH PHK, CHHTe3HpOBaHHOH Ha 

npoTHBonojio)KHOH uenH toh *e kohctpvkuhh c noMomtio SP6 PHK no;iHMepa3bi, 

Ha6^K),aaK)T TOJlbKO pa3BHTHe HOpMaJlbHblX JIHHHHOK. 

5 <Dhi\ 4 npeacTaBJiaeT HopMaJibHyio nmxHKy (a), a Tame use jihhhhkh, 

nojiyneHHtie nocjie HHbeKirHH npenapaTa Kr-par (6, b). IlocJieiiHHe hmciot aeJieuHH 
TopaKaJibHtix cerMeHTOB h oflHoro hjih Tpex SpiouiHtrx cerMeHTOB h aKTonanecKH 
pa3BHToe fluxajibue b nepeaHeft nacTH TeJia jihhhhkh, hto xapaicrepHO mix (J)eHOTHna Kr. 
HacroTa noHBJieHiw $eHOKonHH Kr noc/ie hhbckuhh PHK Kr-par npHMepHo 
10 cooTBeTCTByer TaxoBoft nocjie HHbeKUHH cooTBeTCTByiomeH acPHK [U.B. Rosenberg, A. 
Preiss, E. Seifert, H. Jackie, D.C. Knippe, Nature, 1985, vol. 313, p. 703]. rioKaaaHO, hto b 
MHoroKJieTOHHOM opraHH3Me, B03^eHCTByH nicPHK na 3KcnpeccHK) KJnoieBoro reHa 
OT(J)(J)epeHunpoBKJi, nojiynaiOT HanpasjieHHoe n3MeHeHHe reHernMecKHX cbohctb 
opraHH3Ma. 

15 TaxHM o6pa30M, o6Hapy*eHO BJimmHe 3epKajibHbrx HHBepcnii HyKJieoTHUHbix 

nocjie.aoBaTenbHOCTeH, TeM hjih hhhm nyreM BBcaeHHbix b opraHH3M, Ha ero (JjeHOTHn. 
OcHOBHoe npeHMymecTBo npejuiaraeMoro cnoco6a coctoht b tom, hto 3epKajibHbie 
nocjie.aoBaTe^bHOCTH cnoco6Hbi o6ecneHHTb chhtc3 nKPHK h PHK-HHTep(J)epeHUHK), ho, 
oyayHH reTeponorHHHbiMH nooieiioBaTejibHocTSMH, He Moryr CHHTe3HpOBaTb 

20 cooTBercTByioiiryro mPHK. FIoaTOMy npn Hcnojib30BaHHH 3Toro noflxo^a 
("nanHHiipoMHbiH noipcoa"), b otjihhhc ot TpajiHUHOHHoro cnoco6a, Hcnojib3yemero 
acPHK ("aHTHCMbic.no boh nojrxoa"). He MoaceT npoH30HTH peBepcna h HaHan>ca chhtc3 
uenH mPHK. 

H3o6peTeHHeM rrpeAnoaceH o6iuhh nonxon k K3MeHeHHK> reHeTHHecjcux cbohctb 

25 OpraHH3Ma, OCHOBaHHHH Ha 6HOJIOrHHeCKHX CBOHCTBaX 3epKaJIbHbIX HHBepCHH 

HyKJieoTHiiHbrx nocjieAOBaTejibHOCTefi h peajiH3yK>iuHHCfl b PHK-HHTepcj)epeHUHH, 
npHBomoueH k reH-cneuH<t>HqecKOMy caitneHCHHry. npeanaraeMbiii cnoco6, ocHOBaHHMH 

Ha o6HapV5KeHHOH BblCOKOH H H36HpaTCJIbH0H 6HOJIOniHeCKOH aKTHBHOCTH TpaHCKpHIlTOB 

c 3epKajibHbix HHBepcHH HyKJieoTHOTbix nocjieAOBaTenbHOCTefl, npHBOziHT k H3MeHeHHK) 
30 4 )eH0THna H Mo^ceT 6brrb Hcno/ib30BaH jxs\% uejieii reHOTepanHH b MCUHUHHe, a TajoKe b 
cenbCKOM xo3HHCTBe h b npoMbiuiJieHHOH 6HOTexHOJiorHH juw reH-cneuH<})HqecKoro 
caHJieHCHHra Tex reHOB, 3KcnpeccH* KOTopbix cnoco6cTByeT pa3BHTHK> Tex hjih hhbix 
3a6o;ieBaHHH hjih HapyuiaeT npouecc Hapa6oTKH Heo6xo,aHMoro npo^yicra. 
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cPOPMYJlA H30EPETEHHA 

Cnocoo M3MeHeHHH reHeTHHecioix cbohctb opraHH3Ma nyreM PHK- 
HHTep(J)epeHUHH, npHBOiiameH k reH-cneuH(J)H4ecK0My cafijieHCHHry Bbi6paHHoro reHa c 

5 noMombio MOJieicyji PHK, CHHTe3HpoBaHHHx in vitro, OTJinnaioiUHMCH TeM, hto 
HcnonwyiOT MOJiexyjiu PHK, KOMiuieMeHrapHbie b napajinejibHOM HanpaBJieHHH (rmPHK) 
mPHK Bbi6paHHoro rena, npH 3TOM hkPHK c HHTe3 HpyiOT in vivo hjih in vitro m 
HCK>'ccTBeHHOH nocnejiOBaTejibHOCTH #HK, HMeiomen 3epKajii>HO-CHMMeTpHHHyK) 
nocjiezioBaTejibHocTb HyKJieoTHflOB (3epKajibHaa HHBepcHa) no oTHOiueHHio k 

10 nocjienoBaiejibHOCTH HyiuieoTHflOB reHa. 
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OCb CMMMetpMH 



MCKyccTBeHHaa nocneAosaTenbHOCTb 

* 5'ACAGT...TAC...ACGCG 3' 
3TGTCA...ATG...TGCGC 5' 



reh 

5'...GCGCA...CAT...TGACA... 3 1 
3'...CGCGT...GTA...ACTGT... 5' + 




parlon, 95 bp 
ACAGU...UAC...ACGCG 



mPHK, 2.4 kb 




B 



Pr I C 0 A B E 



pi 



A 

Lon 



(tmr. 1 
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OCb CMMMetpMH 



HCKyCCTB6HH3fl noaieflOBaTeflbHOCTb 

+ 5-nTTA...TAC...AGTCG 3' 
3'AAAAT. .ATG. . .TCAGC 5' 



tch 



5\..GCTGA...CAT...ATTTT... 3' 
3'...CGACT...GTA...TAAAA... 5' + 




Kr-par, 160 bp 
UUUUA...UAC...AGUCG 



m PHK, 2.5 kb 



5' 



4 3' 



AAAAT...AUG...TCAGC 



4>nr. 3 



WO 01/42443 



PCT/RUOO/00504 



4/4 




INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/RU 00/000504 



A. CLASSIFICATION OF SUBJECT MATTER 
IPC7: C12N 15/00, 15/63 // AO IN 48/00 

According to International Patent Classification (IPC) or to both national classification and IPC B 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
IPC7 : C12N 15/00, 15/09, 15/10, 15/11, 15/63, AO IN 48/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim 
No. 



X 
A 



WO 98/53083 Al (ZENECA LIMITED) 26 November 1998 (26.1 1.98) 

RU 94046161 Al (UNIVERSITY TECHNOLOGIES INTERNATIONAL INC.) 
10 May 1997(10.05.97) 



□ 



Further documents are listed in the continuation of box C. 



□ 



Patent family members are listed in annex. 



• Special categories of cited documents: 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international filing 
date 

"L" document which may throw doubts on priority claim(s) or which 
is cited to establish the publication date of another citation or 
other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the intemaiional filing date but lata- 
than the priority date claimed 



'T' later document published after the international filing date or 
priority date and not in conflict with the application but cited 
to understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such 
documents, such combination being obvious to a person 
skilled in the art 

"&" document member of the same patent family 



Date of the actual completion of the international search 
23 February 2001 (23.02.01) 


Date of mailing of the international search report 
01 March 2001 (01.03.01) 


Name and mailing address of the ISA/RU 


Authorised officer 
Telephone No. 



Form PCT/IS A/2 10 (second sheet) (July 1992) 



OTMET O ME5KtfyHAPO,AHOM IIOHCKE 



PCT/RU 00/00504 



A. KJlACCHOWKALUiH flPEflMETA H30EPETEHKH: 



ComacHo McxoiyHapoiiHOfl nareHTHofl miacCHfrmcauHH (MI1K-7) 



CI2N 15/00, 15/63 //AO IN 48/00 



B. OBJ1ACTH nOMCKA: 



IlpOBCpeHHblfi MHHHMVM iXOK>'MCHTaUHH (CtfCTCMS JOiaCCH^HKaiiHH H HH^CKCbl) MJTK-7: 

C12N 15/00, 15/09, 15/10, 15/11, 15/63, AO IN 48/00 



tfpyraa npoBepeHKaa jioKyMCirrauHJi b tofi Mcpe, a Kaicoii 0Ha a^ioseHa b noncKOBuc noji6opKH: 



IjiejnpoMHM 6aaa aaHHux. HcnojiwoBaBiuajica npn hohckc (HaaaaHHe 6aau h, earn, b03mo*ho, noHCKOBbie tcpmmhu): 



C. flOKVMEHTbl, CqHTAtOLUHEC^ PEJ1EBAHTHLIMH: 



KareropHa 



CcbUIKH Ha JOKyMeHTM C yKBJaHHCM, rRC DTP BQ3MO)KHO, pCJlCBflHTHLIX HaCTCft 



OTHQCHTCa K IiyHKTy Jfe 



X 
A 



WO 98/53083 Al ( ZENECA LIMITED ) 26 November 1998 

RU 94046161 Al ( K3HHBEPCHTH TEKHOJICUDKHC HHTEPH3UIHJI HHK.) 
10.05.1997 



□ noc/icaytotiwc joKyMCHTM yxaaaxu b npoiiojDKCHHH rpatfm C. □juhhmc o narcffrax-aHaiorax yicaMHH a npmiottCHHH 



* Oco6uc knteropMH ccbLno'mux uoKyweirroa: 
A aoKyueHT. onpeacniJouiMfl oCluhB ypoKKk tcxhhkn 
E 6ancc pshhhh flo«yweHT, ko onyfomcowHMufi ta axry 
MouyHapojixoH noflasH hah noaie wee 

O JO^ MCHT, OTMOCJIlUMMCi K yCTHO*y pacicpUTIOO. 3XCOOMK- 
PCMHHW H T il. 

P jokymcmt. onydAHKQMHHuA no arru MexAyiupoaHoi no- 
Am h. ho noaie aarw HcnpawkweMoro npHopmcrt 

HT.4. 



T (xwtt ncruMufl aoryncHT. onyGflHKoaaMxufl noow jutu 
npMop«Trra k nptticAeHHufl aju noNMMiHHi KMo6pereMMJi 

X aoKywcHT, Huetocna* Haxfonce Gjimikoc othouickhc k npcAMCTy 
noncKt, nopomuiHM Hoarcmy h H»6pcTiTeJibc*M<t ypo»CHw 

Y AOKyncHT. nopomtuMfl M3o6petrrejivcimft ypo«wk i cosc- 

T1MMH C OAH«U W1M HCCKOOUCMMH ADKy M C MT2M M TO* Xt 



A acucyucHT, laAitouiHAca nrrefrrtw-inaflorow 



ZlaTa jeHCTBMTCJibHoro aaBepuieHH* Me*myHapoflHoro 
noHCKa: 23 tjjeBpa^a 2001 (23.02.2001) 



£aTa ornpaBKH HacToamero oTHeTa o McamyHapoiiHOM noncKe: 
01 Mapra2001 (01.03.2001) 



HaHMCHOsaxHC h aapec MeatQVMapojiHoro noHCKoeoro opnua: 
<I>ejepanbHufi mhctmtyt npoMbiuiJicHHOft 

C06CTBCHHOCTH 

Pocchs. 12! 858. MocKBa, Eepe»KOBCicaji Ha6., 30-1 
franc: 243-3337. Tencrafln: 1 14818 nOflAHA 



YnojiHOMOMCHHOc jihuo: 

O. KyiiHKoaa 
Tejie4)QH Sq (095)240-25-9 1 



OopMa PCT/ISA/210 (BTopofl Jwcr)(mojib 1998) 



